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Potential Distributions of Solidago canadensis (Asteraceae) 
in China as Predicted by GARP 


YU Yan, CHEN 11-11, HE Xing-Jin- 
(1 College of Life Sciences, Sichuan University, Chengdu 610064, China) 


Abstrad: Solidago canadensis L . is a perennial plant of the family Asteraceae, native to North American . It is one of the 
most harmful alien species in mainland China . This research applied Genetic Algorithm for Rule-set Production ( GARP) 
ecological niche modeling to predict the species potential range in China on the basis of occurrence points . The results in- 
dicated that: Environmental factors such as Slope, aspect, annual precipitation, wet days, flow accumulation, flow direc- 
tion, maximum temperature and frost days greatly influenced the size of S. canadensis s potential range, while parameters 
such as minimum temperature and mean annual temperature had little impact . Areas that we predict to have potential for 
invasion were still larger than those areas that had been invaded . Therefore, S. canadensis is predicted to continue to ex- 
pand in China . Northeast and south-central China was most liable to be invaded; hence urgent measures should be taken 
there to prevent this species from further spreading . 

K ey words: GARP model; Invasive alien plant; Distributional area; Solidago canadensis; Predict 
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Table 1 Environmental parameters 
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[] [] Slope [] [] Significant 2.2317 + 
Π [] Aspect [] [] Significant 1.9482 + 
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indicate that the environmental parameters are included or excluded respectively in the final analysis 
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Potential range prediction for Solidago canadensis applied GARP ecological niche model 
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ugugaumususgBmugaduggudu. utlulu 
uguguumuus.ugagduulultlutltltLlutlu 
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ΠΗΗΠΗΠΗΗΗΠΗΗΗΗΠΗΠΗΗΗΠΗΠΗ;ΠΗ 
ΠΗΗΠΗΠΗΗΠΗΗΗΗΠΠΗΗΗΠΗΠΗΗΠΗ 
Πο ΕΕ BEBE ΗΕ ΠΠ HESS EH 
ΠΗ: ΕΠΕ HE UH E: ΠΗ ΒΗ ἬΘΗ 
ΠΗΗΗΠΗΗΗΠΠΗ 

ΠΗΗΠΗΗΗΗΠΗΗΗΗΗΠΗΗΗΠΗΠΗΗ 
ΠΗΠΗΗ,ΠΗΠΗΠΗΠΗΠΗ (2003) DUD 
Πα ΕΒΕ DIE ΕΕ ΕΕ ΠΕ ΕΠ ΠΠ ΕΠΗ 
ΕΕ ΕΕ Ε ΕΕ ΕΝ ΕΕ e ΕΡΕ ΕΡΕ 
ΠΠΗΗΗΠΗΠΗΗΠΗΗΗΠΗΗΗΗΗ. OO 
PUDE ΠΕ ΠΕ ΗΕ Παπ ὯΝ 
24.5129, ΠΠΠ N 53.9330, ΠΠΠΠΠΠΗ 
ΕΕ ΕΕ ΕΕ BC EP ΕΕ ΕΕ ΕΕ ΕΕ ΝΕ ΕΡΕ 
ΗΠΗ:ΠΗΗΗΠΠΗΗΗΠΗΗΗΗΠΗΠΗΠΗ 
ΠΗ, ΠΗΠΗΗΗΠΗΠΗΗΗΗΠΗΗΗΗΠΠΗΗ;Η 
ΠΗΗΠΗΗΗΠΗΗΗΠΗΠΗΗΗΠΗΠΗΗΠΗ 
H ΩΟΘ05Θ)ΗΗΠΗΗ,ΠΗΗΠΠΗΠΠΗΗ 
ΠΗΠΗΠΗΠΗΗΗΠΗΗΗΗΠΠΗΗΗΠΗΠΗΗ,Ηη 
ΠΗΠΗΠΗΗΠΗΗΗΗΗΠΗΠΗΗΠΗΗΗ. 
ΠΗΗΗΠΗΗΗΠΗΗΗΗΠΗΠΗΗΠΗ 
3.2 DD ODD 

ΠΠ ΕΕ ΕΙ BEBE BEL ELI ELI BEST 
ΠΕ gs ΕΕ ΕΠ ΕΙ ΜΜ 4 BE HUI 
HEARNE ΕΕ ΕΡΕ ΕΕΣ ΕΕ SL ΕΛΕΝΗ ENA 
OOOO (ΟνΞ0.Θ)ΗΗΗΗΗΠΗ 1000 00 
Π,ΗΠΗΠΠΗΗΗΗΠΠΠΗΠΗ 69.794, ΠΗΗ 
ΠΗΗΗΠΗΠΗΗΠΗΗΗΗΠΠΗΗΗΠΠΗΗΠΗ 
ΠΠ; ΛΕΜΕ ΠΕΙ ΒΗΘ ΕΕΣ. 
ΠΗΗΠΗΠΠΗ 

ΠΗΠΗΗΠΗΗ (1 1) ΕΠΗ Ην ODOLDU 
ΠΗΗΠΗΠΗΗΠΗΗΗΗΠΗΠΗ,.ΗΗΠΗΗΠΗ 
ΠΗΠΗ,ΠΗΗΠΗΠΗΗΗΠΠΗΗΗΠΗΠΗΗΠΗ 
Π,ΗΗΠΠΗΗΗΠΗΠΗΗΗΠΗΠΗΗΗΠΗΠΗΗΠΗ 
ΠΗΗΠΗΠΗΗΗΠΗΗΗΠΗΠΗΗΗ,ΠΗΗΠΗ 
ΠΗΗΗΠΗΠΗΗΗ,ΠΗΗΠΗΠΗΗΗΠΗΠΗΗΠΗ 
ΠΗ, ΠΗΠΗΗΗΠΗΗΗΗΠΗΠΗΗΗΠΗΗΠΗ 
ΠΗΗΠΗΠΗΗΠΗΗΗΗΠΠΗΗ,ΠΗΗΠΗ 
ΠΗΗΗΠΗΠΗΗΗΠΗΗΗΗΠΠΗΗΠΗΠΗΗΠΗ 
ΠΗΠΠΠΠΗΠΗΠΠΗΠ (ΟνΞ0.9), ΠΠ 
ΠΗΠΗΗΠΠΗΗΗΠΗΠΗΗΗΠΗΗΗ,ΠΗΠΗ 
ΕΕ ΕΕ ΕΕ ΕΕ ΕΡΕ ΕΕ ΕΕ 
HUUU (ov<0.5), ΠΠΗΠΗΗΗΗΗΗ. 


ΠΗΗΠΗΗΗΗΠΗΗΗΗΠΗΗΗΗ. ΠΠ ΠΠ Η 
ΠΗΗΗ,ΠΗΗΠΗΗΗΗΠΗΗΠΗΠΗΗ,.ΠΗ 
ΠΗΗΗΗΗΠΗΠΗΠΗΠΗ 

ΠΗΠΗ (2007) ΗΠΗΗΗΗΗΠΗΠΗΠΗ 
ΠΗΗΠΗΗΗΗΠΗΗΠΗΗΠΗΗΗΗ. UU. η 
ΠΗΠΠΗΗΠΗΗΠΗΠΠΉΗΗΗΗΠΒΗΠὮ: 
ΠΠ ΕΕ ΕΕ DE BE we ΕΛΕΓΕ ΗΕ 
ΠΗΗΠΗΗΗΗΠΗΗΠΗΗΠΗΗΗΗΗΠΗΗΗ ΠΗ 
ΠΕ pa ΗΕ ΕΠ ΕΕ ΕΡΕ EI 
ΠΠ Oy Hp pg ΗΕ ΜΜΕ 
DERE ERU ΗΕ ΕΕΒΕ E] 
ΠΠΗΗΠΜΗΗΗ (O O , 2003), nnl D 
ΠΗΗΠΗΗΗΗΠΗΗΠΗΗΠΗΗΗΗΗΠΗΗΗ ΠΗ 
ΠΗΗΗΗΠΗΠΗΗ,ΠΗΠΗΠΗΠΗΠΗΗΠΗΠΗ 
ΠΗΗΗΗΠΠΗΗΠΗ ΠΗΠΗΗΗΠΗΟ Hu 
ΠΗ, ΠἩΠΒΗΗΠΗΗΗΗΠΗΗΗΗΗΠΗΗΗ ΠΗ 
(Williamson, 1996, 2001). ΠΠ H DB H D DB. H LI 
ΠΗ, ΠΗΠΗΠΗΗΠΗΗΗΗΠΗΗΠΗΠΗΠΗΠΗ 
ΠΗΗΠΗΗΗΗΠΗΗΠΗΗΠΗΗΗΗ. OOUDOUN 
ΠΗΗΠΗΗΗΗΠΗΗΗΗΠΗΗΗΗΠΗΗΗΗ ΠΗ 
ΠΗΗΗΗΠΗΠΗΗΗΠΗΠΗΗ,ΠΗΠΗΗΠΗΠΗ 
ΠΟ ΠΕ ΠΟ ΗΕ ΕΠΕ ΠΕ ΠΗ͂ 
Pe A0 OHHO Ox ΠΗΗΗΠΗΗΗΠΗ 
DiE. MEDE a 
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